Flux ratios and pump stoichiometries at sites II and III in liver mitochondria. Effect of slips and leaks.
Addition of bovine serum albumin to state 4 mitochondria results in a depression of the proton leak and of the resting respiration of 70 and 25%, respectively. The conductance membrane potential diagram, both in the ohmic and in the non-ohmic region, shows that in the presence of bovine serum albumin the level of ohmic conductance is lowered while that of non-ohmic conductance is increased toward higher delta psi values. The same effect is observed during operation of the different proton pumps. Addition of chloroform affects the conductance membrane potential diagram in the following manner: there is no effect in the ohmic region with all pumps, while there is an effect in the non-ohmic region either at site III or at sites II plus III but not at site II. This suggests a possible effect of chloroform at the level of the cytochrome oxidase proton pump. During titration with oligomycin of the ATPase proton pump the conductance potential diagram shows a region of non-ohmicity only in the presence but not in the absence of an ATP-regenerating system. Protonophoric uncouplers such as carbonyl cyanide p(trifluoromethoxy)phenylhydrazone and intrinsic uncouplers such as chloroform have different effects on the relationship between rates of charge translocation and of oxygen consumption, and thus on the pump stoichiometries, in that the slope of the diagram is modified by the latter but not by the former. The differential effects of protonophores and of intrinsic uncouplers on the stoichiometries have been analyzed by computer simulations and represent an additional criterion to distinguish between extrinsic and intrinsic mechanisms of uncoupling.